Effects of potassium channel openers on single potassium channels in mouse skeletal muscle.
The patch-clamp technique was used to study the effects of the potassium channel openers cromakalim, pinacidil, RP 49356 and diazoxide on single potassium channels in mouse skeletal muscle. In excised patches in the inside-out configuration, one type of potassium channel, the ATP-sensitive potassium channel, could be activated by internally applied RP 49356 even in the absence of internal ATP. At a concentration of 0.4 and 0.8 mmol/l, RP 49356 increased the open-probability of the channels by a factor of 2.7 and 17.4 respectively. The stimulating effect of cromakalim (0.2-0.8 mmol/l) and pinacidil (0.4 mmol/l) depended on the presence of ATP (0.1 mmol/l) at the cytoplasmic side of the patch membrane. The two drugs were able to restore the open-probability of the channels blocked by internal ATP (0.1 mmol/l) to 50-90% of its value in ATP-free solution. No channel reactivation could be observed at a higher ATP concentration (1 mmol/l). Diazoxide (0.4 mmol/l) had almost no effect. None of these channel openers could stimulate the other prominent type of potassium channel in skeletal muscle, the large-conductance Ca2(+)-activated potassium channel. The results show that cromakalim, pinacidil and RP 49356 are specific openers of ATP-sensitive potassium channels in skeletal muscle. It is suggested that the drugs displace the channel blocker ATP and that RP 49356 in addition recruits inactive channels.